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ABSTRACT.  Romanian terminology in the meteorology of severe weather – 
Case study of the supercell from the 14
th of June 2010. Using the ingredients-
based methodology, the low precipitation supercell storm from the 14
th of June 
2010 in the Arad county is analyzed in terms of conditions of development, 
evolution and structure. To address such a topic an important issue is the lack of 
meteorological terms in the Romanian language to enable the completion of such 
analysis of supercell storms or other severe weather phenomena. Finding terms 
that correspond to the best of the English language during the analysis is 
performed either by direct translation into romanian, either by replacing the terms 
that best fit the context and the use of each term is motivated. 
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1.  INTRODUCTION 
 
Low precipitation supercells (which, translated into Romanian, is the 
equivalent of ”Supercelulele cu precipitaĠii slabe” Aurora Stan-Sion, 2007) is a 
relatively rare phenomenon in our country and, as the name suggests, it is a special 
type of supercell which has the particularity to produce some abnormal amounts of 
low precipitation.  As far as dynamics is concerned, it maintains the classic 
structure of a supercell: the mezocyclone which is well differentiated from the 
rainfall. Because the quantity of precipitation products is low, it allows to visually 
observing the constituent parts in detail, including the rotating updraft, making 
them most times extremely photogenic. Unfortunately there is still no 
documentation of this type of weather events in Romania, even if the possibility of 
its production in our country is not officially denied.  The causes behind this 
situation are on the one hand, the lack of a network of weather observers 
(something like "storm spotters" in the U.S.) and, on the other hand, the recent 
implementation (2002) of national system of radar observations. Since their echoes 
in the radar reflectivity field are weak, being hard to distinguish them from simple 
convective cells, low precipitation supercells detection can be done only using 
Doppler radars in the velocity field, or with the naked eye, but the weather station 
network is not nearly dense enough to cover this hypothetical requirement. This 
explains the lack of specific terminology in the Romanian language. This article 
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refers to such a low precipitation supercell observed by the team of the Association 
for Monitoring Severe Weather Phenomena - RoMetEx near Ineu (in the Bihor 
County) on 14 June 2010. As there are not any equivalent terms in the literature for 
all English terms which are associated with this meteorological phenomenon, we 
resorted on using our own translations: direct translation (word by word) or use of 
appropriate equivalent Romanian expressions. 
 
2.  THE SYNOPTIC SCALE SITUATION 
 
 On  14
th of June 2010, at European level, the synoptic situation was 
characterized by the presence of a deep through in Western and Central Europe 
(Fig. 1), with a cut-off (a local minimum geopotential in altitude at 500-200 hPa), 
centered in the Netherlands (Fig. 1). The presence of a strong Azores anticyclone 
in the Atlantic Ocean basin, to west of the Iberian Peninsula, has favored the 
expansion of the trough’s amplitude, while limiting the wavelength, which allowed 
it to penetrate to the very low latitudes in northern Africa, where it raised a tropical 
ridge on the south-west branch, which affected the South - Eastern Europe by light 
advection of a hot air mass with temperatures above 20 °C at 850 hPa (Fig. 
2). Romania, Hungary and Serbia were in full advection on 14 June 2010. 
 
The advected air mass was warm and dry in elevation, being of North 
African origin. In middle and low troposphere, however, the humidity was very 
high because of abnormally warm Mediterranean Sea at that time and the African 
mass of air has gained a tremendous amount of moisture, increasing surface dew 
points up to 20 - 25 ° C (Fig. 3). Ciclogenesis processes occurred at the left exit of 
the jet streak associated to the tropical ridge, explaining the occurrence of a local 
depression in the Pannonian Plain in that day (Fig. 4), depression which has driven 
polar air mass stationed in Central Europe. This created a border region in Hungary 
(between cold air mass and tropical air mass), along which convection was 
initiated. Since convective potential energy was extremely high for Europe (up to 
3000 J/kg and even more, according to http://weather.uwyo.edu/upperair/ 
     
        Fig. 1. 500 hPa geopotential and sea level   Fig 2. Temperature at 850 hPa at 12:00 UTC  
          pressure at 00:00UTC on 14 June 2010                             on 14 June 2010 
                        Sursa: www.wetterzentrale.de                                  Sursa: www.wetterzentrale.de  578
europe.html ), due to the combination of cold dry air at altitude and very humid and 
warm air from the surface, the convective system in Hungary had the same 
intensity while advancing towards Romania and it affected large areas of the 
Western Plain and Transylvania.  
 
 
  
 
3. MESOSCALE ANALYSIS 
 
The mesoscale situation took a decisive role in the emergence and 
evolution of the studied supercell. The factors that have played an important role in 
the events are the presence of a high altitude jet due to the coupling between the 
European central through and the tropical ridge positioned over Romania, Serbia 
and the Pannonian Plain, at the same time with the genesis of a depression in the 
surface area of Hungary, as revealed in the synoptic conditions section. During the 
day of 14 June 2010, the northern half of West Plains has been crossed by several 
convective systems. The first one occurred in the morning (Fig. 5), it was triggered 
dynamically, by quasi-geostrofic forcing, with the decrease in geopotential height, 
loss caused also by the synoptic wave moving eastward and ciclogenesis processes 
in the area of Hungary. 
   
        Fig. 3.  Surface observations map          Fig. 4. Synoptic scale situation at 12:00 UTC   
         at 15:00 UTC on 14  June 2010                                  on 14 june 2010  
                Source: www.estofex.org/                                      Source: www.met.fu-berlin.de  579
 
 
This convective system, produced under conditions of low shear levels 
between 0-6 km (maximum 10 m/s), had a short life cycle, but has contributed to 
the over damping of the boundary layer and the following few hours of sun 
exposure have built a very unstable area, with convective potential energy values 
of more than 3 MJ/kg (Fig. 6).  Initiation of thermal convection, however, was 
impossible because the unstable air mass was blocked by the dry air of altitude, 
which has maintained a significant convective inhibition (Fig. 7), and also because 
of the absence of other mechanisms to initiate convection. 
  At the same time, the situation was quite different in Hungary, where, 
along the border between the two air masses with contrasting properties, cloud 
formations with great vertical development appeared, which eventually were 
organized into a linear convective system or squall line. Shear up to 15 m/s in the   
0-6 km layer was located at the boundary, helping to separate upward currents in 
the rain storms only in the anvils area, where the exhaust stream was more active 
with the increase of wind speeds in altitude. The factors that influenced more the 
duration of the squall line’s life were its linear structure and especially the high 
values of convective potential energy (H. Bluestein, 2005). Thus, the convection 
system quickly crossed the Western Plain; it has increased orographically above 
the Apuseni Mountains and then swept Transylvania. Mesoscale conditions on the 
West Plains area changed after the crossing of the squall lines (compare the 
soundings in Fig.7 and Fig. 8). 
 
 
 
 
 
 
 
     
 Fig. 5.  VIS satelite image at 10:00 UTC  Fig. 6.  CAPE at 15:00 UTC on 14 June 2010  
                     on 14 June 2010                                           Source www.estofex.org/ 
                  Source: www.sat24.com                                                 580
Fig. 9. VIS satelite image at 16:00 
on 14 June 2010   Source: www.sat24.com 
First, the effects of cooling on 
the ground level caused by 
strong rain that had fallen in the 
mountains in conditions of dry 
air at altitude, and also the 
positive baric anomaly behind 
the convective system led to the 
creation of a gust front to travel 
from east to west.  The forward 
direction of the gust front (east 
to west, almost against shear 
vector) did not favor further 
development of convective cells 
until it met a barrel gradient 
border in Hungary, close to the 
Timisoara County border. Here, the multidirectional convergence induced by the gust 
front has initiated a multicellular system with supercell at the southern tip (Fig. 9), 
given that when the event occurred in the evening, the shearing currents were already 
more intense in altitude (about 20 m/and between 0-6 km and 10 m/s 0-2 km).  
         
     Fig. 7. Sounding from Bihor County            Fig. 8. Sounding from Bihor County  
        at 12:00 UTC  on 14 June 2010                       at 18:00 UTC on 14 June 2010 
                  Before the sqall line                         During the Ineu low precipitation supercell  581
 
Fig. 10.  Surface observations map at 18:00 
on 14  June 2010  Source: www.estofex.org/ 
While moving to the Nord - East, this new convection system started in 
Hungary (Fig. 9) loses its intensity quickly when meeting the mass of cold air 
camped at ground level.  On the second sounding (Fig. 8) convective potential 
energy decreases clearly with the increase in the convective inhibition in Bihor 
area, immediately after crossing the storm line. Dynamically, the new situation was 
not favorable to free convection, repeated changes in wind direction and wind 
intensity at altitude causing the pairing of opposite sign vortexes on the air column, 
with the consequent 
emergence of down-
ward movements. 
  
  The only thing 
that has kept it’s inten-
sity was the supercell 
(the subject of this case 
study), because there 
were conditions that 
favored the persistence 
of a mesoscale mesocy-
clone. The movement of 
the supercell relative to 
the direction of the 
mountain gust front, fed 
by the continuously 
active cells in the 
Poiana Rusca, and Zarand areas, favored streamwise vorticity (Ro. "vorticitate 
directă”) entering its updraft (Fig. 10) and established strait local heliciy, relative to 
the storm (Fig 8). Thus, since the currents rising from the rotation mezocyclon 
have not significantly reduced activity, the supercell managed to advance further in 
the West Plains area, turning the classic supercell into a low precipitation supercell. 
In the area near Ineu, all the ingredients necessary to support such a supercell type 
were accomplished, namely reduced atmospheric instability (Fig. 10), limited 
amount of available precipitable water (Fig. 8) - much of the water precipitated was 
eliminated by passing squall line and not least the existence of a mechanism to 
override dynamic (JR Holton, 2004) (Fig. 10). 
 
3.  EVOLUTION OF THE SUPERCELL 
 
  Supercell appeared and developed in the southern extremity of a line of 
convergence at about 19:00, local time, in Hungary, near the border with our 
county. In the next hour the storm enterd in Romania, while retaining in the classic 
form of supercell both on the radar (Fig. 11) on the satellite imagery (Fig 12).   582
 
Fig. 12. VIS satelite image at 18:00 
on 14 June 2010   Source: www.sat24.com 
 
On the Doppler Radar images, 
in the velocity fields (Fig. 11 a.), a 
coupling of 8 / -16 m/s at the first 
elevation (1000 m) and another 
coupling of 8 / -12 m/s at the second 
elevation (2200 m) have been 
observed. These couplings are not very 
intense, low precipitation supercells 
being more photogenic than violent.  
   The anvil was stretch over 80-
100 km to the north of the current 
upward, due to both shear and the right 
deviation movement of the supercell 
from the average elevation movement 
(Fig.12). 
 
Fig. 11. Radar images from the WSR 98 S band from Oradea on 14 June 2010 
a) velocity fields at 17:20 UTC     b) reflectivity field at 17 17:31 UTC  583
 
Fig. 14. Picture of the low precipitation Supercell 
at 18:00 UTC on 14 June 2010
 
Fig. 13. Picture of the low precipitation Supercell at 17:45 UTC  on 14 June 2010 
 taken by the team of Association for Monitoring Severe Weather Phenomena - RoMetEx 
Around 21:00, local time, the supercell was intercepted by the RoMetEx 
team, near the city Ineu (Fig. 13). Already at this time the storm’s intensity was 
diminished. In the next image (Fig. 14) we can clearly observe a mezocyclon and 
the lack of a rain curtain, so we definitely have a low precipitation supercell. 
In the mezocyclon’s area, it is noted the presence of a upward rotating 
current materialized in a  wall cloud (Ro. "nor-zid"). Above an overshooting top (Ro. 
"vârf supraînălĠat") was still raising (Fig. 13). The curtain of precipitation is very thin 
(Fig. 11 b.) and positioned in two areas: the main precipitation core (right of the 
mezocyclon) and in the rear front downdraft (Ro. " nucleul de precipitaĠii lateral”). 
These are all defining features of this type of low precipitation supercell. The inflow 
tail (Ro. "formaĠiune de influx”) has become increasingly prominent, with a length 
estimated at about 3-4 km 
(Fig. 14).  When passing 
over the RoMetEx team, the 
storm produced a moderate 
downpour, and the electrical 
activity was weak, as usually 
happens in this kind of 
supercelule. When  reaching 
a higher area of the West 
Hills, poor rotation move-
ment of the mezocyclons 
quickly dispersed, and the 
storm disappeared.    584
4.  CONCLUSIONS. CHOICE OF TERMS 
 
As noted before, the absence of Romanian terminology in this field have 
made it necessary to translate some English equivalents. Some of the terminology 
was taken from the updated specialized literature written in Romanian (Aurora 
Stan-Sion, 2007), but for a series of concepts it has been imposed its own 
translation. In this sequence it will be revise the terms translated: 
- low precipitation supercell (Ro. "supercelulă cu precipitaĠii slabe"): a 
supercell producing low quantities of precipitation (Aurora Stan-Sion, 2007);  
- Streamwise vorticity, crosswire vorticity (Ro. "vorticitate directă/ 
indirect”): the way the ground vorticity is captured in the upward current of the 
storm: directly, when the horizontal vorticity vector is parallel to the average 
altitude wind, and indirectly, when the horizontal vorticity vector is perpendicular 
to the average altitude wind (Aurora Stan-Sion, 2007); 
- Wall-Cloud (Ro. "nor-zid"): a low cloud base, which is a large, lowering, 
and rotating base of a cumulonimbus cloud that potentially forms tornadoes 
(Glossary of Meteorology from AMS); 
- Overshooting top (Ro. "vârf supraînălĠat"): the rise of the cumulonimbus 
cloud with vertical development above the anvil’s balance level, usually associated 
with severe storms and supercells; 
- Rear front downdraft (Ro. "nucleu de precipitaĠii lateral”): expression 
used to describe the secondary area of precipitation in a supercell located 
tangentially to the updraft mezociclon area and created due to the effects of the 
rotation of a supercell; 
- Inflow tail (Ro. "formaĠiune de influx”): Bands of low clouds, formed 
tankes to a lower condensation level, arranged parallel to the low-level winds and 
moving into or toward a thunderstorm. 
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